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PROVISIONAL SPECIFICATION 
Process and Apparatus for the Conversion of Refuse into a Humus 

Fertiliser Material 



\Y e \Vbixkslby Holdi.n'CtS Limited a 
iintish Company, and Alec Emviitn 
Sherman, a British Subject, both of 81. 
Piccadilly, Lpndou. YV.l, do hereby 
5 declare the nature of this invention to be 
as follows : — 

This invention is concerned with the 
conversion of town aud house and other 
.suitable refuse mlo a. lnmius fertiliser 
iu material by a combined mechanical and 
biological treatment. 

Refuse particularly house und town 
lytuse will often contain a large propor- 
tion of paper with varying quantities of 
organic materials such as animal and 
vegetable substances and other putrescible 
matter. The putrescible matter is under 
certain circumstances, readily convertible 
by bacterial fermentation with or with- 
out pie-treatment, but when the same is 
mixed with a predominating excess of 
paper it a 6 difficult and " sometLes 
impossible by the more generally tised 
processes to break the same down by 
25 bacterial action. 3 
The object of the present invention it. 
to provide a process which will satis- 
factorily convert all types of refuse, even 

.n?. e £;* SUCh » l " ,,,lni »* »» abnormal 

quantity of paper 
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He have found that the above object. is 
attained if conversion is effected bv a 
three phase system of fermentation com- 

,T-- CIn ^ M 'i 'J™' aerobic 
plia.se followed by a low temperature 
suiajrobic phase and. ending with a hi<rh 
temperature aerobic phase. 

The temperature iu th,.. two low tem'- 
lieraluie phases should not, normally, 
exceed 40 0.. whilst the. temperature in 
tlie high teinperature phase, which is nre- 

f" r . ab V-. n " imta,nn « 1 f «»" »'gio., „f 

1,(1 fio Q . hu ,. onh . olle(1 1)v H)p 

predetermined admission of air 

To ensure that fermentation ,| la || ,.,>ni-' 
nience with a low temperature aerobic 
pliase it is necessary to niv-treat the 
reuse, such pre-treatmeii> inoludiii". 
'•omiiunution and aeration wit-h the pro" 
■ u.-tion of such a loosened condition of 
[he mass at the start of fermentation that 
I- «"iU retain air sufficient for the first 
phase to be effective. If the aforesaid 
[Price 1/-] 



pre-treatnienl is effectively carried out 
and includes the addition to the coiri- 
Munuted refuse of a liquid culture of 
selected bacteria before it is introduced 
into the fermenting pit or cell, it will be 
found that the initial aerobic fermenta- 
tion is due to both fungal and aerobic 
bacterial action both from organisms 
whereat to the refuse and to those added 
in the culture, which organisms will 
become active only at average tempera- 
tures below 40 C. 

. A process according to the present 
invention broadly comprises firstly pre- 
treating the refuse, such pre-treatmeut 
including- the steps of comminution, 
aeration and addition of a liquid culture 
of selected bacteria and then subjecting 
the same within a pit or cell to three 
phases of fermentation, said fermentation 
commencing with a low temperature 
aerobic phase, followed by a low tem- 
perature amerobic phase and ending 
with a high temperature aerobic phase bv 
artificially aerating the partiallv 
fermeated mass. 

A process as above preferably com- 
prises the steps of opening up and mixing 
the raw refuse m contact with the au- 
to bring the same into a. loosened and 
aerated condition, comminuting the 
loosened and aerated refuse bv grinding 
aud /or crushing with or without previous 
~f!t?*j ^aportiug the comminuted 
£ 6 / f . roin grinding and /or crushing 
plant to a fermentation pit or cell 
moistening sa id comminuted refuse 
during said transportation with liquid 
containing bacterial culture, aeratinc' 
said comminuted refuse duriu- 5a id 
transportation by artificial and/or 
, ;" f era A lon : depositing the aerated 
efuse into the fermentation cell so that 
the same will form within the wit or cell 

moisture content, closing the pit or cell 
against the free ingr^s of air for 

through two phases „f fermentation at n 
IT; t ™H ,era *J"*. the first an aerobic. 
Phase followed by a gradual transition to 
.in ameiobic phase as the air is consumed, 105 
and. hnally. subjecting the partially 
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fermented mass to aerobic fermentation 
by artificially aerating lite mass within 
the same or another pit or cell 'with 
simultaneous removal of vapours, said 
o fermentation being continued until the 
mass has become sufficiently converted 
and partially de-hydrated. 

The pre-treatment of the refuse, before 
fermentation is for the mirpose of 
1U ensuring that the initial aerobic stage 
will become effective. This may ho 
determined by ascertaining the extent of 
the fungal activity in the ferment iu" 
mass. If the fungal growth is insufficH 
15 ently extensive the period of low tem- 
perature aerobic fermentation is too short 
due to insufficient air within the mass. 

We have found that three days repre- 
sents a sufficient period for the first 
20 aerobic fermentation but this period may 
of course vary according to the nature of 
the refuse under treatment. If, for 
instance, the paper content is low the 
period may be reduced and vice-versa. 
25 As the development of fungal mycelia i< 
desirable from the point of view of cellu- 
lose degradation ...and the formation of 
humus it is inadvisable undulv to curtail 
the first stage of fermentation. 
30 The following is "a description of one 
manner of carrying- out the process of the 
present invention; — 

The crude refuse as it arrives at the 
13 tl PP ec ^ into a receiving hopper. 
S5 If the same is caused to fall from a 
height this tipping AV ill initiate the open- 
ing up and mixing of the refuse. Prom 
this hopper the refuse is removed either 
by a ffrab or by an elevator conveyor and 
40 caused to fall or otherwise to be deposited 
as a comparatively thin layer onto a 
picking belt. The picking "belt carries 
the same past one or more one ra tor* who 
in turning* the material over for the sort- 
45 ing out of bottles, tins and other 
inorganic materials, cause further open- 
; ing up and mixing of the refuse, and it* 
• natural aeration, initiated when the same 
is tipped into the receiving homier to 
50 proceed. 

The sorted material on the picking belt 
may be carried to a magnetic .separator 
belt for the removal of any remaining 
and suitable metal articles. The refuse 

55 may then proceed by a main elevator belt 
either to a suitable mixer and then to u 
grinding or crashing- plant or direct to 
said grinding or crushing plant. This 
grinding or crushing plant mav eompri- - 

60 two units a primary crushing unit 
following by a macerating unit. Alterna- 
tively the primary crushing unit mav be 
dispensed with. During its passage 
- tnroueh the ^rinding or crushing plant 

6o the refuse will become intimately mixed 



and comminuted to a state of sufficient 
sub-division as well as becoming 
extensively aerated. 

Tlie comminuted material as it leaves 
'the grinding or crushing plant is 
delivered, as a comparatively thin layer, 
on to a belt or other open conveyor for 
transference by the same or other con- 
veyor to a fermentation pit or cell. To 
ensure that the material shall be 
adequately aerated whilst on this con- 
veyor or series of conveyor;: it is advisable 
that the distance travelled by the ooni- 
,l) i? u J e 4 »* efu ae on its way to* the pit or 
cell shall be sufficiently long to maintain 
aeration. If the aeration effected 
naturally during this transference of the 
comminuted refuse i,: found to be 
insufficient for the purpose of carrying 
out the first aerobic fermentation staged 
the natural aeration may h* augmented 
nrtifically by directing* air onto the 
moving stream of refuse bv iets, deflectors 
or other suitable means. Alternatively 
the comminuted refuse may be carried 
from the grinding or crusfiing plant to 
the fermentation pit or cell by blowin«" 
the same, through a pipe or duct by air 
under pressure. This method may h*» 
used either alone or in conjunction "with 
a mechanical conveyor. 

During the passage of the comminuted " 
material from the grinding or crushing *: 
plant to the fermentation nit or cell it 
is sprayed with ;i liquid culture of 
selected bacteria. The culture consists 
of suitable putrefactive, cellulose- 
splitting, nitrogen-fixing, and other suit- 
able organisms. 

These organisms are employed for the 
purpose of augmenting the activity of the 
natural and inherent bacterial flora of the 
refuse and are selected primarily for their 
action in the aerobic phases. 

The addition of the' bacterial culture to 
the comminuted refuse increase-- of 
'•ourse. its moisture content but when 
this moisture content is below about 4;V? 
! ! 18 ydnsahle to add further limiid to 
the refuse as it enters the fermentation pit 
or cell. A liquid suitable for adding to 
the refuse at this stage is scrubber-liquor 
contaitning ammoniacal compounds and 
derived from the washing of th* t*^..* 
evolved during fermentation 

Hi determining the reouired moisture 
content of the refuse, : i S it enters the 
fermentation pit or cell it is necessary to 

Vm 1 ? ft 1 !* the refu - Se w,u '» l " ™* or 
< oil shall have a moisture content as" near 

4o .^ as is compatible with its rettumVo- 

its loosened condition 

ntly filled with the pro-treated refuse it 
ol °^ the free ingre^ of aii 
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and flie refuse will then go through Hie 
first two phases of fermentation, viz., an 
aerobic phase due principally to * I he 
entrained air and to the organisms 
5 inherent io the refuse ami" those added in 
culture and then an anaerobic phase, this 
latter phase occurring ^raxlTially as the - 
air entrained in the refuse- becomes 
consumed. 

JO During the first phase the degradation 
of the cellulose in the refuse is initiated 
and the development of the fungi reaches 
a maximum. This phase should continue 
lor approximately three days. 

15 The anaerobic phase which follows 
naturally on the first phase ie also 
brought about by the consumption of air 
by the fungi and aerobic bacteria and the 
resultant activity of the anaerobic 

20 bacteria inherent in the refuse. During 
this phase the fungal activity which 
occurs during the first phase comes 
largely to a standstill. "The fungal 
mvcelia die and become, to a great extent, 

25 decomposed by the action of the anaerobic 
bacteria. 

In both of the above stages the tem- 
perature of the fermenting mass should 
always remain within the optimum range, 
IK) that, is below an average of 40° C. 

The final aerobic phase is started and 
carried through by artificially aerating 
the partially fermented mass, such as by 
blowing air under pressure into the mass 



or by applying suction to the interior of 35 
the pit or cell so that the air is drawn 
in. 

During this final aerobic fermentation 
the temperature of the. mass will rise until 
a teiiiperatu iy_in_the-r.eg.ion-of-G()^=(>5— 40- 
C. is attained, whilst the fermentation 
will proceed largely as a result of the pre- 
viously introduced cultured bacteria. 
This relatively high temperature, which 
may be controlled by suitably regulating 45 
the volume of artificially introduced air, 
results in the legalisation of all putre- 
factive bacteria and produces copious 
steaming of the mass "with a resulting 
dehydration. The vapours thus evolved 50 
are withdrawn from the fermentation 
chamber and may be passed through a 
scrubber for the production of the afore- 
said ammoniacal liquors. 

This final aerobic phase may be allowed 55 
to continue to a date about 10 davs dis- 
tant from the day of filling* the cell when 
the resulting product will be found to 
be a partially de-hydra ted humus having 
valuable fertilising and other properties, 60 
the said product being of a loose earth v 
nature, sumltfr in texture to H'he finer 
grades of fibrous leaf mould. 

Dated this 31st dav of Julv 1039 
G. LOCKETT HUGHES, 
Chartered Patent Agent 
46. Bedford Row, London, TT.C.l. 
For the Applicants. 



COMPLETE SPECIFICATION 

Process and Apparatus for the Conversion of Refuse into a Humu* 

Fertiliser Material 



We, Wellesley Holdings Limited ^ a 
65 British Company, and Axec EmvARi) 
Sherman, a British Subject, both of 81, 
. .Piccadilly, London, W.] ; do hereby 
declare .the nature of this invention and 
in what manner the same is to be per- 
J0 formed, to be particularly described and 
ascertained in and by the foil owing state- 
ment: — - 

This invention is concerned with the 
conversion of town and house and other 
75 suitable refuse into a humus fertiliser 
material by a combined mechanical and 
biological treatment and is an improve- 
ment on , the two-stage process which is 
broadly claimed in the specification of 
80 Letters Patent No. 4S7,S37. 

Refuse, particularly .house and town 
refuse, will often contain a large propor- 
tion of paper with varying quantities of 
organic materials such as animal and 
85 vegetable substances and other putresci- 
ble matter. Tho putrescible matter is, 
under certain circumstances, readily con- 



vertible by bacterial fermentation with 
or without pre-treatment, but when the 
same is mixed with a predominating 90 
excess of paper it is difficult and some- 
times impossible by the more generally 
used processes to break the same clown bv 
hacterial action. 

The object of the present -invention is 95 
to provide a process which will savis- 
raetorily convert all types of refuse, even 
when such refuse contains an abnormal 
quantity of paper. 

We have found that, the above object 100 
is attained if conversion is effected by a 
three phase system of fermentation com- 
, mencing with a low temperature aerobic 
phase, followed by. a low temperature 
anaerobic phase and ending with a high 105 
.temperature aerobic phase. 

The temperature in the two low -tem- 
perature phases should not normally, 
exceed 40° C, whilst tho temperature in 
the high temperature phase, which is 110 
preferably maintained in the region- -of 
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60°— G5° C, may Le controlled by 
predetermined admission of air. 

To ensure that fermentation shall com- 
mence with a low temperature aerobic 
5 phase it is necessary to prc-treat the 
refuse, such pre-treatment including com- 
minution and aeration with the pro- 
duction of such a loosened condition of 
the mass at the start of fermentation that 

10 it will refain air sufficient for the first 
phase to he effected with ouly slight 
artificial aeration compared with what is 
required in the third or high temperature 
aerobic stage. If the aforesaid pre- 

15 treatment, is effectively carried out and 
includes the addition to tiie comminuted 
refuse of a liquid culture of selected 
bacteria before it is introduced into the 
fermenting 1 pit or cell, it will be found 

20 that the initial aerobic fermentation is 
due to both fungal and aerobic bacterial 
action both from organisms inherent to 
the refuse and to those added in the 
culture, which organisms will become 

25 active oniv at average temperatures below 
40° C; 

A process according to the present 
invention broadly comprises firstly pve- 
treating the' refuse, such pre-treatment 
HO including the steps of comminution, 
aeration and addition of a liquid culture 
of selected bacteria and then subjecting 
the same, within a pit or cell to three 
phases of fermentation, said fermentation 
35 commencing with a low temperature 
aerobic phase due partially to the air 
entrained in the mass by the pre-aeration 
and partially to slight artificial aeration, 
followed by a low temperature anrerobic 
40 phase as said air becomes consumed and 
ending with a high temperature aerobic 
phase by artificially aerating the parti- 
ally fermented mass. 

A process as above tneferably com- 
45 prises the steps of opening up and mixing 
the Taw refuse in contact with the air to 
bring the same into a loosened and 
aerated condition, comminuting the 
loosened and aerated refuse by grinding 
50 and/or crushing with or without 
previous . sorting. transporting the 
comminuted refuse from the grinding 
and /or crushing plant to a fermentation 
nit or cell,; moistening said comminuted 
ft ft refuse during said transportation with 
liquid - containing bacterial culture, 
aerating said comminuted refuse during 
said transportation by artificial and / or 
natural aeration, depositing the aerated 
60 refuse into the fermentation cell so that 
the same will form within the pit or cell 
a loose mass Tiaving a predetermined 
moisture content, closing the pit or cell 
against the free ingress of air for a period 
65 sufficient to allow the mass to pass 



through two phases of fermentation at a 
low temperature, the first an aerobic 
phase due to the air entrained in the inas* 
by the pre-aeration assisted by slight 
artificial aeration followed by a gradual 70 
transition to an anaerobic phase as said 
air is consumed, and, finally, subjecting 
the partially fermented mass to aerobic 
fermentation by artificially aerating the 
mass within the same or another , pit or 75 
cell with simultaneous removal of 
vapours said fermentation . being con- 
tinued "until the mass has become suffici- 
ently converted and partially dehy- 
drated. 80 

The pre-treatment of the ivi'usc before 
fermentation is, as previously stated, for 
the purpose of ensuring that the refuse 
will take up sufficient air for the initial 
aerobic stage to become effective with 85 
only slight artificial aeration. This may 
be determined bv ascertaining the extent 
of the fungal activity in the fermenting 
mass. If the fungal growth is insufficiently 
extensive the period of low temperature 90 
aerobic fermentation is too short due to 
insufficient air within the mass. This 
can be remedied either by effecting more 
extensive loosening of the refuse during 
pre-treatment or by increasing the 05 
artificial aeration during this first 
phase, or bv both methods. 

We have found that three days repre- 
sents a sufficient period for the first 
aerobic fermentation but this period may 100 
of course vary according to the nature of 
the refuse under treatment. If, fo l * 
instance, the paper content U low tin* 
period may be reduced and -vice-versa. 
As the development of fungal mycelia is 106 
desirable from the point of view of cellu- 
lose degradation and the formation of 
humus it is inadvisable unduly to curtail 
the first stage of fermentation. 

The application of artificial aeration 110 
during the first or low temperature 
aerobic phase is for the dual purpose of 
controlling both the period of the phase 
and tho required gradual rise in (he tem- 
perature of the mass. The amount of air 116 
introduced into the mass during thi- 
phase, and whether the introduction shall 
lie continuous or intermittent are uud**r 
the control of the operator, and are deter- 
mined by observations both of the fungal 120 
activity of the mass and of its 
temperature. 

In practice the application of artificial 
aeration during the Hrryt phase of 
fermentation is preferably such that thin 125 
phase proceeds for a period of not less 
than 3 days so that the temperature will 
rise gradually to a figure at which f ungai 
growth is at its beBt, viz.: — 30° C. and 
not exceeding 40° 0., as at this latter 130 
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temperature fungal activity begins to fall 
off. 

The following* is a description of one 
maimer of carrying* out the process of tlie 
6 present invention : — 

-The-crude— ref-uee-as- ifc-arrives-at— the_ 



plant is tipped into a receiving hopper. 
If the same is caused to fall from a 
height this tipping- will initiate the open- 

10 ing up and mixing 1 of the refuse. From 
this hopper the refuse is removed either 
by a grab or by an elevator conveyor and 
caused to fall or otherwise to be deposited 
as a comparatively thin layer onto a 

15 picking- belt. The picking* belt carries 
the same past one or more operators who, 
in turning* the material over for the sort- 
ing out of bottles, tins and other 
inorganic materials, cause further open- 

20 ing up and mixing- ©f the refuse, and its 
natural aeration, initiated when the 
same is tipped into the receiving- hopper, 
to proceed. 

The sorted inaterial on the picking- belt 

25 may be carried to a magnetic separator 
belt for the removal of any remaining 
and suitable metal articles. The 
refuse may then proceed by a main 
elevator belt either to a suitable mixer 

HO and then to a grinding or crushing- plant 
or direct to said grinding or crushing 
plant. This grinding or crushing 
plant may comprise two units, a primaiy 
crushing' unit followed by a macerating 

35 unit. Alternatively the primary crush- 
ing unit may be dispensed with. During 
its passage through the grinding or 
crushing plant the reftise will become 
intimately mixed -and* comminuted to a 

40 state of sufficient sub-division as well as 
becoming extensively aerated. 

The comminuted material as it leaves 
the grinding or crushing plant is 
delivered, as a comparatively thin layer. 

45 on to a belt or other open conveyor' for 
transference by the same or other con- 
veyor to a fermentation pit or cell. To 
ensure that the material shall be 
adequately aerated whilst on this con- 

50 veyor or series of conveyors it is advisable 
that the distance travelled by the com- 
minuted refuse on its way to the pit or 
cell shall be sufficiently long to maintain 
aeration. If the aeration effected 

65 naturally during this transference of the 
comminuted refuse is found to be 
insufficient for the purpose of carrying 
out the first aerobic fermentation stage, 
the natural aeration may be augmented 

60 artificially by directing air onto the 
moving stream of refuse by jets, deflectors 
or other suitable means. " Alternatively 
the comminuted refuse may be carried 
from the grin ding or crushing plant to 

65 the fermentation pit or cell by blowing 



the same through a pipe on duct by air 
under pressure. This method may be 
used either alone or in conjunction with 
a mechanical conveyor. 

During the passage of the comminuted 
-material-from— the_grinding_or_crushing^ 
plant to the fermentation pit or eel} it is 
sprayed with a liquid culture of selected 
bacteria. The culture consists of suitable 
putrefactive, cellulose - splittdng, 

nitrogen-fixing, and other suitable 
organisms. 

These organisms are employed for the 
purpose of augmenting the activity of the 
natural and inherent bacterial flora of 
the refuse and are selected primarily for 
their action in the aerobic phases. 

The addition of the bacterial culture to 
the comminuted refuse increases, of 
course, its moisture content but when this 
moisture content is below about 45% it 
iu advisable to add further liquid to the 
refuse as it enters the fermentation pit of 
cell. A liquid suitable for adding to the 
refuse at this stage is scrubber- liquor con- 
taining ammoniacal compounds and 
derived from the washing of the gases 
evolved during fermentation. 

In determining- , the required moisture 
content of the refuse as it enters the 
fermation pit or cell it is necessary to 
ensure that the refuse when in the pit or 
cell shall have a moisture content as near 
45% as is compatible with its retaining 
its loosened condition. 

When the pit or cell has been 
sufficiently filled with the pre-treated 
refuse it is closed against the free ingress 
of air, and the refuse will then go 
through the first two phases of fermenta- 
tion, viz. an aerobic pliase due principally 
to the entrained air when assisted bv 
slight artificial aeration, and to the 
organisms inherent to the refuse and 
those added in culture and then an 
anaerobic phase, this latter phase occur- 
ring gradually after artificial aeration 
has ceased as the air entrained in the 
refuse by the pre-aeration becomes 
consumed. 

During the first phase On? degradation 
of the cellulose in the refuse is initiated 
and the development of the fungi reaches 
a maximum. This phase should* continue 
for approximately three days. 

The anaerobic' phase which follows 
naturally on the first phase is also 
brought about by the consumption .of air 
by the fungi and aerobic bacteria and th e 
resultant activity of the anaerobic 
bacteria inherent in the refuse. During 
this phase the fungal activity which 
occurs during the first phase comes 
largely to a, standstill. The fimgnl 
lnycelia die and become, in a great extent, 
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decomposed by the action of the amerobie 
bacteria. 

In both of the above stupes the tem- 
perature of the fermenting- muss should 
6 always remain within the optimum range, 
that, is below an average of 40* 

The final aerobic phase is started uud 
earned through by artificially aerating 
the partially fermented mass in the same 

10 manner as in the first phase but to a 
much greater extent, such as by blowing- 
air under pressure into the nia&a or by 
applying suction to the interior of the pit 
or cell so that the air is drawn in. 

16 During this final aerobic fermentation 
the temperature of the mass will rise 
until a temperature in the region of 
60°— 65° C. is attained, whilst the fer- 
mentation will proceed largely as a result 

20 of the previously introduced cultured 
bacteria. This relatively high tempera- 
ture, which may be controlled by suitably 
regulating the volume of artificially 
introduced air, results in the legalisation 

25 of all putrefactive bacteria and produces 
copious steaming of the mass with a 
resulting de-hydratiou. The vapours 
thus evolved are withdrawn from the Jer- 
mentation chamber and may be passed 

30 through a scrubber for the production of 
the aforesaid anvmoniacal liquors. 

This final aerobic phase may be allowed 
to continue to a date about 10 days dis- 
tant from the day of filling the cell when 

35 the resulting product will be found to be 
a partially de-hydrated humus having 
valuable fertilising and other properties, 
the said product being of a loose earthy 
nature, similar in texture to the finer 

40 grades of fibrous leaf mould. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and iu what manner the same, is to 
be performed, we declare thai what we 

46 claim is : — 

1 . Process for the conversion uf n-fuNe 
into a humus fertiliser materia] which 
comprises firstly pre-treating the refuse, 
such pre-treatment including the steps or 

50 comminution, aeration and addition of a 
liquid culture of selected bacteria, and 
then subjecting the pre-treated refuse, 
within a pit or cell, to three phases of 
fermentation , firstly a low temperature 

56 aerobic phase dtie partially to the air 
entrained in the mass by tlie p re-aeration 
and partially to slight artificial aeration, 
followed by a low temperature anserobie 
phase as said air becomes consumed, and 

60 finally a high temperature aerobic phase 
by artificially aerating the partially 
fermented mass. 



2. "Process for the con version of refusi* 
into a humus fertiliser material which 
comprises the steps ol opening up and 1)5 
mixing the raw refuse in eon tact with tike 

air to bring* the same into a loosened and 
aerated condition. comminuting the 
loosened and aerated 'refuse by grinding 
and /or crushing with or without previous 70 
sorting, transporting the eomminuicd 
refuse from the grinding and, or crushing 
plant to a fermentation pit or cell, 
moistening *aid comminuted refuse- dur- 
ing .said transportation witb u liquid 75 
bacterial culture, aerating said com- 
minuted refuse during said transportation 
by artificial and /or natural aeration, 
depositing the aerated refuse into the 
fermentation pit or cell so that the same 30 
will form within the pit or cell a loose 
mass having a predetermined moisture 
content, closing the pot or cell against 
the free ingress of air for a period suffi- 
cient to allow the mass to pass through 85 
two phases of fermentation at a low tem- 
perature, the first, amerobic phase- due to 
the air entrained in the mass by pre- 
aeration assisted by slight artificial aera- 
tion followed oradually by an amerobic oq 
phase as the entrained air is consumed, 
and, finally, subjecting the partially fer- 
mented mass to an exothermic aerobic 
fermentation by artificially aerating the 
mass within the same or another pit or 96 
cell with simultaneous removal of 
vapours, said fermentation being con- 
tinued until the mass has become suffi- 
ciently converted and partially de- 
hydrated. », 100 

3. A process according to claim 1 or 
2 wherein moisture is added to the refuse 
such addition being so controlled that 
when the loosened refuse is first intro- 
duced into the fermentation pit 01 ceil 105 
its moisture content does not appreciably 
exceed 45% so that the refuse will be in 

a loosened condition at the initiation 
of the first aerobic fermentation 
phase. HO 

4. The process of converting refuse by 
fermentation when carried out substan- 
tially according to the example herein 
described. 

5. A humus fertilising material when 116 
produced according to any of the 
preceding claims. 

Pated this 23rd day nf October. liUO. 

G. LOGKETT HUGHES, 
, Chartered Patent Agent. 
46. Bedford Eow, London, W.C.I. 
For the Applicants. 



Leamington Spa: Printed for His Majesty's Stationery Office, by the Courier Press.— 1941. 



